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ASPECTS OF ABSTRACT ALGEBRA 


This course runs from February to October. 
It is likely to take you about 6 or 7 hours each week. 


THE COURSE 


The course is largely concerned with the development of 
Galois theory and its applications to several classical 
problems in geometric construction and the solution of 
polynomial equations. It is intended to develop your 
understanding of the parts of ring and field theory 
relevant to the main Galois theory theme. It should also 
develop your ability to read textbooks on algebraic 
topics and improve your problem-solving and proof- 
writing skills. By the end of the course you should have 
a good understanding of the basic techniques and 
methods of Galois theory. 


The course is arranged in three blocks of work. Block 1, 
on algebraic structures, extends your knowledge of 
groups and vector spaces, and some elementary ring and 
field theory is developed. Besides discussing ideas to be 
used later in the course, this block illustrates the general 
methods used with algebraic structures and helps you to 
acquire useful general-purpose proof strategies. The 
topics and problems have been chosen with the central 
theme of the course in view. 


Block II discusses Galois theory in detail. The ideas and 
theorems are brought together in a body of theory arising 
out of Galois’ work on the solvability (or otherwise) of 
polynomial equations by ‘simple’ formulas. With the 
weapons assembled, we move on to Block IIL 

Block III uses the results from Block II to provide 
solutions to an assortment of problems. These include 
the possibility and impossibility of some geometric 
constructions, the problems of Galois studied earlier, and 
some further work on finite fields. 


In summary the contents of the course are: 


Block 1 

Rings 

Fields 

Polynomial rings 

Vector spaces 

Field extensions 

Groups 

Block II 

Field automorphisms 
Normality and separability 
Field degrees and group orders 


Field monomorphisms 
The fundamental theorem of Galois theory 
Soluble groups 


Block III 
Geometic construction 


Solution of equations 
Finite fields 
The fundamental theorem of algebra 


ADVICE TO APPLICANTS 


You are expected to have studied, before you begin the 
course: 


e Elementary group theory including the first 
isomorphism theorem, cyclic, symmetric and dihedral 
groups of small orders; the concepts of normality, 
conjugacy and quotient group. 

e Vector spaces, particularly R? and R3, basis, 
independence, span, dimension. 

These topics are essential to your understanding of the 
course. If you have not studied an elementary analysis 
course, you need to be able to produce two results in 
Block IM using the intermediate value theorem and 
Rolle’s theorem. 


We expect that the course will interest people who want 
to study its topics beyond a first experience with them. 
This is a ‘fourth-level’ course in the University's 
undergraduate programme, which means that the 
standard of work is that required of undergraduate 
students in the final year of an honours course. If you are 
in any doubt about your ability to take the course, you 
should contact the Enquiry and Admission Service in 
any of our Regional Centres. 


IF YOU ARE DISABLED 


The course should present no special difficulties, except 
for the large number of diagrams. Printed course 
material should be available on audio cassette for 1995. 
You can get more information and advice from the 
Enquiry and Admission Service in any of our Regional 
Centres or from the Office for Students with Disabilities, 
PO Box 79, The Open University, Walton Hall, Milton 
Keynes MK7 6AR. 


COURSE MATERIALS 


Printed material 
Sixteen study texts 


Reference and revision handbook 


Cassettes 

Audio cassettes are used throughout to aid your 
understanding of formally presented mathematics, to 
discuss difficult concepts and to help you develop skills 
in writing proofs. 


YOU WILL NEED TO BUY 


I. Stewart Galois Theory, Chapman and Hall (2nd 
edition) 


YOU WILL ALSO NEED 
Audio cassette player 


TUITION 


You willbe attached to a tutor with whom you can 
communicate by telephone or correspondence, who will 
help you with the course material, mark and comment 
on your written work and conduct occasional evening 
tutorials and/or day-schools, which you are encouraged 
but not obliged to attend. You will also be attached to a 
counsellor who can give you general advice about your 
studies. 


ASSESSMENT 


There are four pieces of written work to be marked by 
your tutor, and an examination at the end of the course. 


COURSE CERTIFICATE 


If you satisfactorily complete the set work and the 
examination you will receive a results letter followed by 
a course certificate. If you choose not to attend the 
examination, or you do not reach the required standard, 
you will receive just the results letter. (You must clear 
all debts to the University before your results or 
certificate will be released.) 


If you decide to study for a degree 

If, later, you register as an undergraduate student, it may 
be possible to count the certificate for this course 
towards your degree. Please ask your Regional Enquiry 
and Admission Service about the regulations for the 
undergraduate programme. 


If you feel you need further advice about whether this course is suitable for you, please contact the Enquiry and 
Admission Service in any of our Regional Centres or the Central Enquiry Service, PO Box 200, The Open University, 


Walton Hall, Milton Keynes MK7 6YZ, telephone 0908 653231. 
Remember that registering for the course commits you to paying the fees. 


While every effort is made to ensure accuracy, this information is subject to alteration in the light of changes in 
regulations or University policy, or financial or other constraints. 
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